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the end of a substantial brass plate. Carbon brushes are sometimes
coppered, and are sometimes used without. Where carbon brushes
are employed, a very much larger surface in contact with the
commutator must be employed, the density of current taken by any
carbon brush not exceeding 40 amperes per square inch, while with
copper brushes the density may be as large as 200 amperes per
square inch. The undoubtedly better behaviour of carbon brushes
over the ordinary copper brush, is the source of some controversy
among electrical engineers. The office of the brush in a continuous
current machine is twofold. It has to collect the current generated
in a half, quarter, or other portion of the armature coils, and pass
it on to the outer circuit. It also has to accept the reversal of the
current in the coil which is passing under it. Taking-any section of
the armature whose coils are passing up towards the brush, all the
coils are generating current, which is being poured through the coils
f             in front, to that which is under the brush, and thence to the outer
circuit. When an individual coil arrives at the brush, it first acts
as the connection between the coils behind it and the brush, the
current passing from it to its section of the commutator, and then it
is itself short-circuited for a very minute interval, while it is passing
under the brush. Then the current passing in it is reversed, and
the next instant the connection between it and the brush is broken,
and it is at this instant that sparking occurs. While the coil is
short-circuited, during the period that the adjacent segments of the
commutator to which it is connected are passing under the brush, a
very heavy current is induced in the coil, and it is this current which
is broken, and which causes the sparking when the coil passes from
under the brush. One effect appears to be undoubted, carbon brushes
wear the surface of the commutator less than copper, they create
less friction, carbon itself in its best forms having a considerable
lubricating value. In addition, the spark which is formed converts
the carbon into vapour, which is carried off by the revolution of the
armature, and does less harm in that way than the equivalent action
in the case of the copper brush. Similar difference of opinion exists
also as to the advisability of coppering carbon brushes. The' copper
coating reduces the resistance of the carbon, this being an advantage
in some respects, and not in others. If, however, the copper coating
is not carefully put on, loose laminae of copper are apt to be left in
the neighbourhood of the brush, and to give trouble. It is thought
that the higher resistance of the carbon brush accounts for the
if             lessened sparking when carbon brushes are employed; but in the
author's opinion this explanation is hardly tenable, since the number
of carbon brushes must be increased until the resistance of contact
and of brush is the same as with copper brushes.
There are various forms of brush holders, the majority, where